Searching PAJ 



1/1 <<— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 07-020994 
(43)Date of publication of application : 24.01.1995 



(51)Int.CI. 


G06F 3/06 




G06F 12/08 




G06F 13/12 



(21 Application number: 05-162021 
(22)Date of filing : 30.06.1 993 



(71) Applicant : 

(72) Inventor : 



HITACHI LTD 

NINOMIYA TATSUYA 
MASUZAKI HIDEFUMI 
KUROSAWA HIROYUKI 
TAKAHASHI NAOYA 
INOUE YASUO 
IWASAKI HIDEHIKO 
HOSHINO MASAYUKI 
ISONO SOICHI 



(54) STORAGE SYSTEM 
(57)Abstract: 

PURPOSE: To easily extend and vary the scale of the storage system of a 
large- sized computer and to maintain the system by degeneration and hot- 
line insertion and extraction. 

CONSTITUTION: Plural host adapters (host-side interface) 1 connected to 
a host CPU, plural disk adapters (storage device side interface) 2 
connected to an array disk 5; and cache memories 3 for temporary storage 
that are shared by those adapters are fitted onto common buses 4 that are 
shaved by those adapters and cache memories in a free insertion and 
extraction state. For an extension of the scale, adapters 1 and 2 and cache 
memories 3 which are as many as required are only added. The adapters 1 
and 2, cache memories, and common buses are duplexed to enable 
degenerative operation in the case of a fault, and the joint parts between 
the adapters and cache memories, and common buses are so constituted 
that hot-line insertion and extraction are enabled and maintenance 
inspection and component replacement can be done without stopping the 
system. 
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- * $ -Btietrr 5 * v y •> ^ ^ ^ u <t *^r-r -a t 3 

ttf>7,^A(C*5^T. HfJf3mo±{£«ft^|§jJI£iB, 

{Cck <o mmzmmtEtiz <t 5 izm&t vtz z. <t ^wmt-f 

l$mm2) fif3^o±&<M&ttliS£ifi, WfBtt 
&<75fB«SB<»J«S?lllSgH, RtfmffB*^ 

u sett, ^-rnfc^vi-^x-tftfiScU tdiB^ev^.- 
Mi, ^-n-g-'n. mfssn^ >Ax^c#Lm^^g^£^;:Iltt 
^:t e ti £ <t 5 c^fijc l- tz z. <t $ if# m. 1 1 z> mmm 1 mm. 

rolBti->X^-Ao 
[I9*JS3] SufBnt>/N*xtt, -??y?±\zmmt! 

mm±mmmwsmmm, mmwtvmmmmmm 

lilSi, ROWB^^-y^i^^USeSr^fiic-r^. 

fc«2fB«©fBtt->X^A„ 
[»jj?JI4] mffB±fi:ffliJ»M^SISg t itufBfBt&glg 

H5iB±fi{njs^^ase, mmm'&mm.mmwmmm. 

fi, WfB+^-y->n.^ ; EUSa, RtfmFfBa^AXO 

\z «fc 0 *s ii3ie^ *im t.tez>&?\zm&i<tzz.}i%: 
ftmiz-? -5 &<^l 3©<^-rti*> 1 tatgofB«i> 

XfA. 

tnmm 5 ] sflfB-s{b$nfc±^fiijft^^isss, 

5 m^m 4 ta«©fBtt x a . 

«t<£#mt-r-5i**3i 1 ftt^L 6 ©urna* 1 

iB®©fBtt->X^A 0 
[f»*JS7] MIBfBfS^ett. «»W/jN^fBttSSS 

SiiJfcJS 1 &^L3©Hfn*i 1 13i£c0fB«j>X7-Ao 

a^t'J . HfrfBn ^ > Ax titSBt 0 tttt e> 

SJ^JflRJBO+vyv'.a.:!.-.;/ ht^WLT^tp. ml 
fB^-v-y ->juZL--y MS. StifBnq&WN'XKiiSgjftfcg 

iszftLT&mznzjzoizffii&vfcziiz&mt-tz 
m&m 1 ~ 7 <D^-?tifr 1 fB«<75iBtg->^T-A„ 



© tttt^ x y ^ $ff & ^ cfc ? izmfc l n t * <h -r 

05 -5I§JRJS 1 &<^L 8 (D^-ftlfr 1 g3«Of3t&>'X7 L A. 

[X9J4>l¥lllttIB9!] 

[0 0 0 1] 

10 B, a^^-ySS, ¥«#8B«SB. SfcMf^ 
i7SB«l«)|31tSfi*$iJW-rsi3«$iJ«Se^^tj|2tt 

te^?§^}f^*f^CDoItg^SBte->X^A(rlB-r-5„ 
[0 0 0 2] 

15 [ce*os«] ae*. K&ft&mizmmisn&tm-yx 

fA t LT, ^J^.tt#PBa 61-43742 ^ffitCfB 

«fcsnri/»4«t'5c. ifigt (cpu) Wf^o 
zmm.^^ xfmmmof&nkmmzft-rzi 

[0 0 0 3] 1212 0«. fie*CD|Bt»->X^A©^fi)c09tR 
SSr^0Tfe-5><, |^EI(C*5^T> 2 0 1 - 1-2 0 1 

n «-?-n^*titt^<D±'e^x h (cpu) \zmMznz> 

25 *Xh7^ (*f±&^S ; Ev J i-;i/) . 2 0 2-1 
~2 0 2-ntt, MO«f^X^if 2 0 5 Kl&lft 

;W . 2 0 3H aso*xh7^i:Mo+ty 

->i^^:U. 2 0 6 HR*K:*tOf l^t'JTSS. 

30 «e*SBftt. h 7^ 201-1-201- 

nWfy/a^tU 2 0 3©Fb1> 2 
0 3 ££-r -f7.^7^:/^ 2 0 2-l~2 02-n© 

MXh7^ 201-1-201 -ntfl/ 
^ U 2 0 6 ll/Cfl^tU 2 0 6i§f^Xi' 

35 Ti/y^ 201-2~201-n <©F B 1tt. ^tl-^tlS'J -4r 
W*:^ h7-f>20 7-l~2 0 7 - nRtf2 0 8-1 
-2 0 8 -nKJ;oTi&&3*lT^£. Ctie,^ 

ff&5«tl7"Dt5't (SVP, 0^itt*) 
[0 0 0 4] 

45 -;i/) t. Efsacwi-ST-f^fy^ o*e« 

•yya/^Utya-W i OS-IB*** y h5-f >T« 
b75 r 7'$'. ffrya^t'J, r^X^7^, 
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^mtt^ztm^z^m.^nxm-r. coac*, 

Pf ^*Bt<oa5 D a p3^^ ->X =f K 7a if =7 A £ ^ 
U-F 7^7^-5 vX^A^-flt^itb&Jtx 

[ooo5] it^T, *^0jcoaw«. ±MM.mm(r> 

0. ^X^AfigfiS mm) iZfoDT-fcXbTy-??, IB 
ttg=B7 ^^^o&^S^^^.-;^^ r y ;* ^ 
'J Rtffa«!«#£ Jg^T 3 d t TX tr- 7 yXr 

~J^-)l>, tBtt^&tfn^AXc^fifc^O, St 
[0 0 0 6] 

[n^£»&-r-5fci?>cD^j£] iiBew^jt^-rsfc 
^SiriB«^:<»fB»^B<&Jig^^3SgBr H Tc t eill$tx-57 ? 

- £ -1$iBi» T 3 * 1* -y Sy a. ;< ^ U SB £ £ *T 3 f B 

tts/xerAic^T, flfrtBffi^cDi^ffliiSM^a^B, 

MfB«»OfEtSSB«^liS^B, Rtfitfffa^ -y 
x^USBte, ^n6<Z)^Btc*ffl$tl-53^:>A*7> 

[0 0 0 7] MfB«&« _t{i<g ij&^«iagfi, HufB^» 

wtatft^fiffiij^^a^s, Rtfrnrfa* * y -> ^ ^ ^ g 

^tl^n. iWiB3^>AXlc#bi?ikgffiKJStttt 

[0 0 0 8] mrfB3qE>/N*X«. y^y^±lCgB^^ 
n, BtrfB±fi:ffl^^^SSfi, MfBaScofatftSBftiJig 

mmmmm, &m?fjf3*^-yS'x/^usB£«/£-r3 
[0009] m^±mmmmmmm, mmm&wm 

stria* -v -y -> 3. ^ ^ u mm, Rumm^ > ax ©— ?j 
[ooio] miBnmfl:*nfc±teflj»«ii!Biafi«, ib 
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[0 0 1 1] flffBfBI&SBfC-^Tfc. |5HttC-fi-(b$ 

[0012] Mtatati^Btt. mm.co^Mte.mm&^m. 

05 [0 0 13] Wffi+V^vjL^^&U^Bti. *fy>a 

Jtoias:ffl«>*^«y>'jia--y h<h£WbT*;D. flfrta 

* ^ b x mi& $ n 5 jt o \z mis.? z. t. % & . 
[0014] mm±i<LmmmwammmRzfiffimmgim 

o-tr«ytf-*#b, M'7-f!>n/Dt7'ftj;0f-^® 
15 \kML^^v^^fiUo^o\zm^^Zt.ifi-(:^^,. 
[0 0 15] U& : =HE>AX±f::«, ±fB±<4#Jj£M 

^. ±IBfB*»fi<B'J»^iia ;: E:v J i-;Ut«SiJ<0^5S:co 
EtSSBffiiJ-f >^7x-7 SrB^SI^fc 0 if IS bfc 0 f 
20 5CtfeT't5. 
[0 0 16] 

[0017] *^0j(cj;n«, ±ffiSKfc»-r*-r >^ 
7x-^s««-r*«*©±tt«i«a!isja»«i:. fa» 

^»«^wfBtsgfi{iij«^ifea^Bi< z.n<b<DmmmT' 

j§ ^ tl-5 x — ^ S: — B^IBtST -5 + +■ -y -> ^ ^ U SB 
(ttifc©±^{|iJ»^^a»BR^^0DfBtftSB#J«gg 

30 ^IBtt->X^At*3UT, ffieiKjKQJiffi&BfifSEttHi 

* u sb«. ^ne. wSBfc*w$n-5. n ^a*x \z j: 

ISft IBtt SBfiiJS^^agB Wt7^^t'J© 
35 iitS^fctt^Htt. *(cc:tie^n ; E>A*x±fciiJpb 
* fctt*Jg b Tfr < «ltTf J: < . tilS t J; S 7 y 7 if U 
- h*^Bfca^T*€xy-7y;^->x^A«l^^f# 

[0 0 18] Ctl60±fi:«»«»S««, tatft 

[ooi9] %fz, ±&.m&ntmwm*. ft&mwmm 
^^tiTti-scDT. e:ne.©gicD- yjfcpt**i^b 
50 w^^ucs^ii^n-s. 
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[0020] c©**. ±mmmwammm, avtmrn 

a* znts. ■? tc o . mmm ©asa ua l fc o -r s c t 
[oo2i] m^^fc-a^^n. entc^o^sm 

[0 0 2 2] Gtt&fttt. *«0/h«EttS«*ffl*^ 

[0 0 2 3] tfr/a^tUSftt. nt>A*xtril 
h£-C*MtSn, ift£ffl©^-y ->a.:3.-.y Mi, 3t 

[0 0 2 4] RKfCtO. K{SfSttoaB*->^5rA*» 
[0 0 2 5] 
1 8fc«fcOK9iT*. 

[0 0 2 6] HI tt*^BJ©«^S&*T. Bl 1 KJ; 
[0 0 2 7] 1 tt, tt±&C P U (jfrx M SMftatta 

tt, j» -;ppa r-fei^ $ n* x - 9 & — «f Ettrr s 

+ v-y v- i ;* ^ U /t -y ir— v V >y > ^- * U ^ 

«E#T*£fi8fa;xVX:y-l¥ («T rTKr-fXyj £ 
XMWx-^iS&tfT K kX^iC*fHtft^-f 

*fct#bTW*. xVXy7**y;y-2«. I3»j«#:^ 
T-^5:»«t5fcii607 H l/XiSgiffii, f2H:x- 
^«fiEfflft:6x'-^©£/&«tE£. £ttjKfcmj$1*«£ 

B«-r*«iBt, ^n^ftraeg^s^-f ^Dyn-t 

•yx<h£;£UTt^-5„ . 

[0 0 2 8] 01C*5liT. Ifigf (CPU) ^6i2t 
SnTSfc»*&*x-*'tt. *Xh7^1*^3 
=6 > AX 4 Srtf- L-T— fyya/tU/Vyy-yS 

2S^B#Fb1T^ V y -> * "t 'J y x— 3 A> e> x f X ? 
7#"7? 2 S:S41/T71/'1't-C Xy* 5 lc§#&tf. 



[0 0 2 9] ±ffi»H*^©x-^8SE*tUL*^- 

^at5i^H7K xVxy- 5*>e>tt^*-m$-r. 

rt^ffi L.&<^ 7Hr-f^i'5*^T^Xi' 
2 CiOnt>/U 4 Lt-g+t y > 
a. * =E U A' >y x- v 5 3 K»*a*tlfc»ra«»C^X h T 

10 [0 0 3 0] 3t>/U 4±©*X 1 . xV 

2. +^-y->3-^^UA--yx-iy3S-*tt 

15 -5. x-f X^7yy^2 0*ftft€S6itmSI31»ja#K: 

«^ii*/»£*-ai isommmti z. tat-?**. 

Vyya^tU /N° -y x-v 5 3 ©*g&<£^^.n«x-^ 
20 ®-B#*&^«f5f-ea5-5^^ >y y^^tU ©SEi'd^b 
u t2««^©^atc^-r«)+v-y->a.^ ; eu©#a 

©it^<£i§5*SCi^T#S©T:, jt#±&KB*^T^ 

25 -57'M61ilSS!®-PS5. 

[0 0 3 1] B 2 ji, 01 ©«t--&0©#ifflfe*fiKHS^ 
Lfct>©T-a?.S«, @2(t HlOjISdO^h?^ 

^s^m#©x^x^T^^©5-&. -en-en i* 

30 [0 0 3 2] *7,h7y'^ll:*t>T. 6(»7h< 

7*-7y hC^-rS7*— h^ffcgBT25£. 8 
ttn^E>A*X4-i:©x— ^©SSSWISx-^K2l<MP 
35 pKT, rtSBKAxy hteiH^Wx-^^ifCl-r-Sffilg 
A*«y 7 7 SOUTHS. 9 »S«Mf tfe^W«E^/Jxlg 
♦Sfl8SK»^A*XK7-f A* (KT TBTLj t^o) T 

[0 0 3 3] *X h*^©x-^<E3IS*ttl 0©V< 
40 ?D7Dt7t («T TMPj i^p) fC§lif*in, * 
X hTi'T'i' lWOf-^fiSHmPttSMP 1 Offlffl 
TT-fffrn-5o 

[0 0 3 4] MP 1 0«MPrt©Pt*«^*^mT-S^ 
£i*«*ttS««r*&»K2«{K;*nT4s9. 11© 
45 9 1 x-y^g|5-Xrlli;!!j^$-r'5 2S'fl;^nfcMP 1 0 iM 
P 1 0 ' i&Jtfe^x-y^ LTI/^-So 

[0 0 3 5] 1 2HMP 1 CKDUfflZfatf^AZWdiT 
57*- hxAWXT'. :07-hfm7 1 2t'tt«# 

50 fcMP 1 0 tei&gCj&UT 1 3©D — *;U^^EiJlC$iJ^ 
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»Tisn&»»2 9#^*;u7^:/^v3l~jut 

*X Y7?~f9 1 CJia^E^j.— ;U2 9#2|hI» 
[0 0 3 6] THW7#-f9 2fc43^T, 14U7U 
y77«U, l 5li;b7 7^ ; E , J l 4.0H«35:^t 

-^Ca*»tfTa55 f -^*»PAy7r«, 16B7 

(^-y^M CTt^^fZyX-^ (SCSI 

[0 0 3 7] *fc^X^7^ r ^2rt<D'7 ? — ^lESIW 

*^h7y^-ltWi;«l**4:«MPH2Z» 
(MP 10, MP 1 0* , 7x.y*J 1 1, h^A*-f 
X12> P-*;MtU .1 3i^&0r>f X97^ 

-So 

[0 0 3 8] 7 W -x^X^ 5»4,- B2Ta4^©T-f 

T4 7>9J&?j?2\Z.#\,toJL1t4 (*> X4 C«£> — 
4 («) X7 (IK) t><D^X*T*JS<*nS. 
E C Ctf)U—Zf (ErrorCorrect ion G 
roup) SflWcU #ECCWlr-^m*,a3^© 

SCT, »*CPU36^67^-feXT#-&J;'5K&t>T^ 
§o.flt, *X h7^0-^f:Bf^Mlfci 

^ofm^^riiUT, ni;cpu^^i;7KT>fx^ 

[0 0 3 9] ^ty^a^^U/t^- S*3fc:;&VvC 

/ € U «y^r-i> 3 ^»TS* 1 G B t 7 

[0 0 4 0] +tyS/a/tiJ8KIl:«Rni^ 
tt. ***y>'zL*=£V/\ytr—*S3lzimjLT) 2 2t^ 



az7h2 4W(0*t7ya^ : EiJ(:H ^-v^v'jltP 
- h/t-yir— >>2 2'RJ$ / r--7)V2 3 ^^bTT^irX 
T^^cfc^^m^^n) , inf:i:oT, 1^8GB2 
B*T*^y'>j.e«€:iiK-r-&J:t**"e*-5, i2T 
05 «, +^ A°^^r->?2 * 2 ®SSfrtfc<^^JP 

H^r— y;i/2 4^LW<OM+t7'>^-7 h 
2 4SftiUfci^^bT^5o 
[0 0 4 1] Kiifr^jfc*;* b'7??9 1* th'X^J 
10 #79 2* ^tr/a^^iJ/b^ySl^ty/U 
4^LT^bTt/^^ d^n^^AX^ 2 5 
«S7WOMP 1 O^^r^^ijST^-feXf Sfc 

15 A*Xj <h^5) T££o 

[0 0 4 2] iglI/0/U2 6ttil»«6 4 tf y HI 

tt 2 Raws* KiftfpLT^sa^ s*> 

1 »JKO^-e<D|gii»fp*« ^Iffi"e* D , SfcM/U 2 5 
K*S**58£ LfcW^tt F A*X 2 60f?6*l 

[0043] ^zmummm mma*<o 

ttlSOSStfttS^ffitt"*) OBTL9*3^>/U 
4©^>^-7x : f7l:tSCtT?, ^Xh7^1 
25 fcW«Fa*5S4iLfc»^ yXrAISSM AX 
*B!Sl>flS<0*X h7^0/USffl^T7Kr^ 
X£5K#L*Lhffi: (HDCPU) ^^OT^irX^ai 

£L£:*X h7^9 i IE3t&*Xh7^ 
30 7"^ 1 *^X5rA^Jf AU 2 7 0«^fflypiry-y- 
(£tT TSVPj £V>3) *6 2 8©LAN^LT« 
IB<D»S*^*., yXfA^$nfc^Xh7y^ 

35 LANClt LAN Control ler (SVP^f 
>^7i-X3>ho-7) T'&£ 0 SVP27ft ffi 

£>*x h7^Rtfr^ x * t&~?$ \z t>mm\zm» 

[0 0 4 4] £fc> §7^0»ia7'Dy'7AH^ 
40 SVP2 7*^LAN2 8^LT7'- 

hfmxi2ft(3^aa7 fl Dy'7A^«^f 

[0 0 4 5] BP'S, yXrA0W7 p Py'7A^7 yy' 

45 x^z^^^#^^ol~;u^ i^v^-;i/-r^lflS 

50 [0 0 4 6] B3lt H2fC*lxfc«lricH^»oT7 ? - 
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[0 0 4 7] _h&^ bZKr^X^ \Z^-?$:m^& 

isms: ^x.tfEscoN (x.3 L **)U(Dmm&. ib 
xti?$s (wt rpAj <t^3) **aie>nT#fc«, 

^ (CKD (Count Key Data) 7;*— V 

y h) +cRC3-F^e,nT<s. rnecD^ft^t 

$FBA (Fired Blocked Archit 
e c t u r e) 7*—-?y hCMT^t^CLRC 
(Longitudinal Redundancy 
Check, fi^&fflftfiK^xyi?-) n-F£ttJn 

jX#±<DmW7\*UX (£TF TLAj <h^5) 

AX 2 6l;ri££n£o 

[0 0 4 8] ^t7^A7^r-y3m F/U2 6 
*6®f-^ fc# ITIO ITIE pJtg & E C C *#JP b T 

.^v^^a^^u 2 o \zm%&ti 0 

[0 0 4 9] t^X^77^2T11 F/U*^Or 
CS H>^-7x-X^LT7K 5 Kjg 

e> ««x >f x ^ glee* tEcc *#jp lt*#ja 

[0 0 5 0] 7Kr^X^ 5a>£<D^— ^^tHLtC 

^ <Di&&/t tie * ff ^ > m«tt * ja » t ^ s . 

[0 0 5 1] K±©ck5-^, fiy^-FBr-^ 

©att («) *rfiit»LTJ4 (w^tf/t-r hm$L<D) m 

[0 0 5 2] H4ttHlTa^&Xir— 9lfU^-<e* 
&fflffl?Z>mm3--vh^ 4 2H7Kra^* 

[0 0.5 3] H5»a«»o.-y h4 (a) 
BjEHBK (b) f4«ffiH**fo"r. 5 1tt*Xbyy 
y^l, f^^7^2, ^vy^^UAy^r 

3 **»-r *«aai«, 5 2 ^ u 

h 2 4 RtfltR* ^ U ffi©iSiO/1 y ^ U + * 

yS/^^iJJMMk 5 4IJSVPm 55«il 

*fc:««t«ift-rftiia*fflx-f yf>m 5 6 tt 



05 [ 0 0 5 4 ] m 6 [^$17 U-f 5^ X £7 SMtSt 
*07H^-7h8fl)*8Ht (a) ttlEWBL 
(b) ttOTHS*bt. 

[0 0 5 5] TU-f^ Xi7*SSS5 6tt, ffi8«5VX 
1 12& (8fTX 7^iJx 2) ^S^lHlTfe 
10 0, #«ax>fX^SB^IW**««*Lfc«^0«|l<C) 

[0 0 5 6161 J4rL-y h^#:0*JRSa*fr&«><3!> 

15 jJt*6/hSft»»7 7 >t«o.T/MS»ftl/, 
5*;# ^31 »T *«J8ftioT^*. 
[0 0 5 7] H7BH5 Lfc»l*«<D*tt:#5!C 
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